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Abstract of JP 8297267 (A) 

Translate this text 

PURPOSE: To reduce the thickness of a liquid crystal display device with a table and to j^, 

improve the visibility thereof. CONSTITUTION: The LCD mainly composed of an upper 

glass plate 3 of the LCD, liquid crystals 4 and a lower glass plate 5 of the LCD is provided 

with the tablet part mainly composed of a film 1 having transparent electrodes lb on the 

upper glass plate 3 of the LCD. The transparent electrodes 3b disposed on the upper glass 

plate 3 of the LCD are commonly used as electrodes for detecting the electrostatic capacitors 

of the tablet and the display electrodes of the LCD. Namely, display is executed by the 

transparent electrodes 3b and the transparent electrodes 5b and the coordinate detection of 

the tablet is executed by the transparent electrodes lb and the transparent electrodes 3b. As a 

result, the parts are decreased and the thickness is reduced and further, the visibility 

(transmittance) is improved. 

The EPO does not accept any responsibility for the accuracy of data and information originating from 
other authorities than the EPO; in particular, the EPO does not guarantee that they are complete, up-to- 
date or fit for specific purposes. Description not available for JP 8297267 (A) 

Description of corresponding document: US 5929834 (A) Translate this text 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a liquid crystal display (LCD) device with a tablet for entering 
information by touching the finger for example on the surface of the LCD device, namely by detecting a 
coordinate position, the LCD device being for displaying images, characters, symbols, numbers and 
other information. 
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2. Description of the Related Art 

Conventionally, the liquid crystal display (LCD) device attached with an input mechanism called a 
tablet on the front of the display screen is in a wide use on banking online systems and dedicated 
Japanese wordprocessors for example. This input mechanism has been implemented in several manners 
including the resistance type in which a resistance change caused by touching of the finger for example 
on the tablet is sensed as a switching operation, the electrostatic capacity type in which change of the 
electrostatic capacity between electrodes by the finger touching is sensed as a switching operation, the 
optical type in which light is blocked by the finger for example to cause a switching operation, and the 
magnetostriction type in which a magnetic change caused by the finger for example is sensed as a 
switching operation. 

The tablet of the electrostatic capacity type is constituted by a pair of transparent base plates formed 
with electrodes for electrostatic capacity detection, the pair of transparent base plates being integrally 
laminated with a transparent insulation film in between. The tablet thus constituted is adherently 
attached on the front surface of the LCD. However, such a setup reduces the transmittance of liquid 
crystal display due to the tablet insulation film and the ITO electrodes providing detection electrodes. 
Besides, because the tablet is adherently attached on the display screen, an offset may occur between 
them. Consequently, a position on the tablet which the finger touches and a corresponding position on 
the display screen are shifted, reducing the visibility of the display on the LCD. 

To overcome those problems, a technique was disclosed in Japanese Patent Laid-Open No. Hei 5-19233 
(1993), in which the upper glass plate on the LCD also serves as the base plate of the tablet, reducing the 
number of components necessary for constituting the tablet and, at the same time, reducing the thickness 
of the tablet. 

In the above-mentioned disclosed LCD device with a tablet, the device may be made thinner to some 
extent; however, because the tablet and the LCD device are electrically independent of each other, a 
driver circuit dedicated to the tablet is required to increase the fabrication cost. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a liquid crystal display device with a tablet 
that is significantly thinner in size, higher in display visibility, and less costly than the prior-art 
counterpart. 

In carrying out the invention and according to one aspect thereof, there is provided a liquid crystal 
display device with a tablet, comprising a transparent base plate provided with a first transparent 
electrode, an upper glass plate provided with a second transparent electrode and arranged directly or 
indirectly on the lower surface of the transparent base plate, and a lower glass plate provided with a third 
transparent electrode and arranged on the upper glass plate with a liquid crystal in between, wherein the 
first transparent electrode and the second transparent electrode are combined to form an electrode for 
detecting electrostatic capacity for detecting a finger-touched position, and the second transparent 
electrode and the third transparent electrode are combined to form a display electrode. 

In the above-mentioned novel constitution, the detecting operation by the electrostatic capacity detecting 
electrode is displayed during a dummy display time allocated after the display period of the liquid 
crystal. 

Further, in the above-mentioned novel constitution, the second transparent electrode is a segment 
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electrode of the display electrode and the third transparent electrode is a common electrode of the 
display electrode, voltage application to the segment electrode and the common electrode is controlled 
by a liquid crystal display (LCD) controller, and a detection controlling circuit is provided between the 
segment electrode and the LCD controller to switch the segment electrode to the display electrode or the 
detecting electrode according to the count of the number of basic pulses in the detection controlling 
circuit. 

Still further, in the above-mentioned novel constitution, each electrode of the first transparent electrode 
is turned on/off according to the number of count pulses in the detection controlling circuit. 

According to the above-mentioned novel constitution, the second transparent electrode arranged on the 
upper glass plate, a member arranged on top of the basic constitution of the LCD device, can be shared 
by both the electrostatic capacity detecting electrode of the tablet and the display electrode of the LCD 
device. Consequently, one electrode layer can be omitted from the constitution, reducing the thickness 
of the apparatus, enhancing the visibility (namely transmittance) of display, reducing the number of 
fabrication processes and components, and reducing the fabrication cost. 

Further, the shared use of the electrode prevents the same from being used simultaneously. So, by 
detecting the tablet portion after performing display processing, the coordinates of the input section can 
be detected without affecting the display operation. Because the novel constitution controls the detecting 
electrodes by using the electrode controlling capability of the LCD controller, no driver circuit dedicated 
to the tablet is required, leading to the further reduction of the fabrication cost. 

The above and other objects, features and advantages of the present invention will become more 
apparent from the accompanying drawings, in which like reference numerals are used to identify the 
same or similar parts in several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded front view illustrating a liquid crystal display device with a tablet practiced as one 
preferred embodiment of the present invention; 

FIG. 2 is a front view illustrating the completed state of the liquid crystal display device with a tablet of 
FIG. 1; 

FIG. 3 is a perspective view illustrating the outline of the constitution of transparent electrodes 
associated with the present invention; 

FIG. 4 is a block diagram illustrating th e constitution of the control system of the liquid crystal display 
device of the present invention; and 

FIG. 5 is a timing chart describing the operations of the control system of FIG. 4. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

This invention will be described in further detail by way of example with reference to the accompanying 
drawings. 

FIG. 1 shows an exploded front view of a liquid crystal display (LCD) device with a tablet practiced as 
one preferred embodiment of the present invention. FIG. 2 is a front view of the completed state of the 
LCD device of FIG. 1. As shown in the figures, on the top of the constitution, a PET film 1 is arranged 
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which is a transparent base plate also serving as a protective layer. Arranged below the PET film are a 
polarizing plate 2, an LCD upper glass plate 3, a liquid crystal 4, an LCD lower glass plate 5, another 
polarizing plate 6, and a controller printed circuit board (CPCB) 7 in this order. The screen size is 
selected according to the purpose of use. It will be apparent that the CPCB 7 is not necessarily integrated 
with the LCD device; instead, the CPCB 7 may be arranged at a remote place. 

The film 1 is composed of a thin film transparent base la, a transparent electrode lb (the first 
transparent electrode) of ITO formed on one side of the base la, and a pressure-sensitive adhesive (or an 
adhesive) lc applied to the transparent electrode lb. For the transparent base la, an extremely thin glass 
plate, an acrylic sheet or the like may be used. The transparent electrode lb is composed of X-axis 
electrode lines for detection arranged at certain intervals by etching or printing. 

The polarizing plate 2 is composed of a polarizing plate film 2a attached to the transparent electrode lb 
by the adhesive lc and a pressure-sensitive adhesive 2b applied on one surface of the polarizing plate 
film 2a. The LCD upper glass plate 3 is composed of a glass plate 3 a providing a base and a transparent 
electrode 3b (the second transparent electrode) formed on the underside of the glass plate 3a by etching 
to serve as both the Y-axis electrode for detection orthogonal to the transparent electrode lb and one 
segment electrode (the electrodes on the LCD) on the display side. Of the above-mentioned members, 
the film 1, the polarizing plate 2, the glass plate 3a of the LCD upper glass 3 and the transparent 
electrode 3b thereof constitute the tablet section. The glass plate 3a and the polarizing plate 2a constitute 
the base which provides a dielectric. The transparent electrode 3b and the transparent electrode lb of the 
film 1 form an electrode matrix for electrostatic capacity detection. 

The LCD lower glass plate 5 is composed of a glass plate 5a and a transparent electrode 5b (the third 
transparent electrode) formed on the upper surface of the glass plate 5 a (the surface facing the liquid 
crystal 4) by etching to be orthogonal to the segment electrode 3b. The transparent electrode 5b (a 
common electrode) and the transparent electrode 3b (the segment electrode) form a display electrode. 
The polarizing plate 6 is mainly composed of a polarizing plate film 6a on the top of which (the surface 
facing the glass plate 5a) a pressure-sensitive adhesive 6b is applied to attach the polarizing plate film 6a 
onto the glass plate 5a. 

The CPCB 7 has an LCD controller composed of a control circuit for controlling the driving of the LCD 
device and detecting positions on the tablet and a driver circuit. The CPCB 7 is connected to the 
transparent electrode lb, the transparent electrode 3b, and the transparent electrode 5b by wiring means 
such as a flexible wiring board, not shown. 

FIG. 3 shows a perspective view of the constitution of each of the above-mentioned transparent 
electrodes in an outline manner. The transparent electrode lb is composed of 30 electrode lines arranged 
in parallel at intervals of 3 mm. Since the transparent electrode lb is operated by the human finger for 
example, the resolution of 3 mm is considered enough for reading positions specified by finger touching. 
The transparent electrode 3b is composed of 320 electrode lines made of ITO material arranged at 
intervals of 0.36 mm, serving as the segment electrodes. The transparent electrode 5b is composed of 
240 electrode lines arranged at intervals of 0.36 mm in the same direction as those of the transparent 
electrode lb, serving as the common electrodes. The transparent electrodes lb and 3b are formed in 
matrix. The transparent electrodes 3b and 5b are formed likewise. 

FIG. 4 is a block diagram illustrating the constitution of the control system of the liquid crystal display 
device of the present invention. As shown, the transparent electrode lb is connected with a multiplexer 
8, the transparent electrode 3b is connected with a segment driver 9, and the transparent electrode 5b is 
connected with a common driver 10. The common driver 10 is controlled by an LCD controller 1 1 
installed on the CPCB 7 and the segment driver 9 is controlled by the LCD controller 1 1 via a detection 
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controller 12. The LCD controller 11, composed of a general-purpose circuit, is controlled by a host 
personal computer, or a host PC 13. The host PC 13 is connected with a CPU (Central Processing Unit) 
14 to be supplied with a coordinate signal specified by a finger 18 and calculated by the CPU 14. It 
should be noted that the CPU 14 has peripheral circuits such as a ROM, a RAM, a clock generator, and 
an interface, not shown, to operate following a predetermined program. 

The detection controller 12 and the multiplexer 8 are connected with a detector 15 to detect an operating 
state of the transparent electrode lb, namely a change in the electrostatic capacity caused when the 
finger 18 touches the film 1. The detected voltage is sent to a filter 16 to an A/D converter 17 and to the 
CPU 14 as a digital signal. The filter 16 eliminates unnecessary signals (noises) from the detected 
voltage to prevent a detection error or the like from occurring. The A/D converter 17 converts the 
voltage supplied from the filter 16 into the digital signal for the CPU 14 to be able to handle the same. 

Meanwhile, if the LCD device and the tablet are made completely independent of each other especially 
in electrode constitution, the LCD device and the tablet can be controlled and driven independently, so 
that timings and the like need not be considered. However, because the present invention is intended to 
thoroughly enhance the reduction in the thickness of overall apparatus and the transmittance of the LCD 
device, the transparent electrode 3b is shared by the segment electrode for display and the Y-axis 
electrode of the tablet for detection. Therefore, it is required to perform tablet detection without 
affecting a display time. To meet this requirement, the detection is performed in a dummy time for 
display (dummy display not associated with the display in one frame), thereby preventing the operating 
timings from being overlapped, details thereof being described below with reference to a flowchart of 
FIG. 5. 

First , the LCD controller 1 1 generates 320 load pulse signals LP for one frame. The first through 240th 
load pulse signals LP control the common driver 10 under the control of the LCD controller 1 1 to 
sequentially apply a voltage to the 240 lines of the common electrode 5b, thereby performing a normal 
LCD operation. During a period in which the 241st through 320th load pulse signals LP are generated, 
no voltage is applied to the common electrode 5b to provide a dummy display period not associated with 
the LCD display operation by which a coordinate detection time is allocated. 

On the other hand, the load pulse signals LP are also sent to the detection controller 12 to be counted. 
Between the first and 240th load pulse signals LP, the segment driver 9 is controlled by a control signal 
by the LCD controller 1 1 to sequentially apply a voltage to 320 lines of the segment electrode 3b, 
thereby turning on/off the normal LCD display in corporation with the common electrode 5b. Then, 
during the dummy display period (a coordinate detection time) between the 241st and 320th load pulse 
signals LP, the segment electrode 3b is divided into first through 20th electrode line groups 3b 1 through 
3b20 each consisting of 16 lines. Then, a voltage is applied to these groups sequentially. Namely, the 
segment electrode 3b is formed into Y-axis electrodes for detection 3b 1 through 3b20 each consisting of 
20 electrode lines. When the 241st load pulse signal LP is detected by the detection controller 12, a 
control signal is sent to the segment driver 9, which turns on DO through D3 corresponding to clock 
pulses CP 1 through 4 and off the remaining D4 through D79 corresponding to clock pulses 5 through 
80. When the 242nd load pulse signal LP is detected, the turn-on of DO through D3 and the turn-off of 
D4 through D79 are outputted to apply a voltage to the Y-axis electrode line group 3b 1 of the segment 
electrode 3b. At the same time, the controller 12 sends to the segment driver 9 a control signal that turns 
on D4 through D7 corresponding to the clock pulses 5 through 8 and turns off DO through D3 and D8 
through D79. 

Next, when the 243rd load pulse signal LP is detected, a voltage is applied to the Y-axis electrode line 
group 3b2 of the segment electrode 3b. Thus, detection of the 244th through 320th load pulse signals LP 
applies a voltage to the Y-axis electrode line groups 3b3 through 3b20 sequentially. In the dummy 
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display period, the Y-axis electrodes for detection composed of the first through 20th line groups 3b 1 
through 3b20 of the segment electrode 3b is applied with a voltage sequentially to detect in the detector 
15 a voltage change in each of the Y-axis electrode caused by the capacitive coupling caused by 
touching of the finger 1 8 on the film 1 . 

Meanwhile, the 241st load pulse signal is also sent from the detection controller 12 to the CPU 14 to 
make the same send a control signal to the multiplexer 8 to set switches SW1 through SW30 in which 
the switch SW1 is turned on to connect the X-axis electrode line for detection lbl with the detector 15. 
Then, on the 242nd through 280th load pulse signals LP, a voltage is applied to the Y-axis electrode line 
groups 3b 1 through 3b20 sequentially with the SW1 kept on. On the 281st through 320th load pulse 
signals LP, the SW2 is turned on to connect an X-axis electrode line lb2 with the detector 15, upon 
which the Y-axis electrode line groups 3b 1 through 3b20 are scanned again to complete the first frame. 
Thus, in the dummy display period of the first frame, the X-axis electrode lines lbl and lb2 are 
sequentially turned on to scan the Y-axis electrode line groups 3b 1 through 3b20 (segment electrode line 
groups 1 through 20) for each X-axis electrode line. In the second frame, the above-mentioned normal 
LCD display operation is performed on the first through 240th load pulse signals LP. On the 241st 
through 280th load pulse signals LP, the SW3 is turned on to connect an X-axis electrode line lb3 with 
the detector 15, upon which the Y-axis electrode line groups 3b 1 through 3b20 are scanned. Further, on 
the 281st through 320th load pulse signals LP, the SW4 is turned on to connect an X-axis electrode line 
lb4 with the detector 15, upon which the Y-axis electrode line groups 3b 1 through 3b20 are scanned. 

Thus, when the 15th frame has been reached, the SW20 is turned on to scan the Y-axis electrode line 
groups 3bl through 3b20, upon which the scanning of all X-axis electrode lines lbl through lb20 is 
completed. Namely, the normal LCD display operation and the coordinate detecting operation are 
performed alternately during the frames 1 through 15; in the coordinate detecting operation, 30 X-axis 
electrode lines lbl through lb30 are scanned once and the Y-axis electrode line groups 3bl through 
3b20 arc scanned 30 times. 

When the finger 1 8 touches the film 1 , the X-axis electrode and the Y-axis electrode are capacitively 
coupled at the touched position with the LCD upper glass plate 3 functioning as the dielectric layer to 
apply the voltage from the Y-axis electrode 3b to the X-axis electrode lb to be detected by the detector 
15. The CPU 14 calculates the coordinates of the touched position on the film 1 from the detected 
voltage change. 

It will be apparent to those skilled in the art that the liquid crystal display may be of any type, for 
example, back light type, transparent type, or reflection type. It will be also apparent that the polarizing 
plates 2 and 6 are not always necessary. 

While the preferred embodiment of the present invention has been described using specific terms, such 
description is for illustrative purposes only, and it is to be understood that changes and variations may 
be made without departing from the spirit or scope of the appended claims. 

The EPO does not accept any responsibility for the accuracy of data and information originating from 
other authorities than the EPO; in particular, the EPO does not guarantee that they are complete, up-to- 
date or fit for specific purposes. Claims not available for JP 8297267 (A) 

Claims of corresponding document: US 5929834 (A) T ranslate this text Claims F ree 

What is claimed is: 

1 . A liquid crystal display device with a tablet comprising: 

a transparent base plate provided with a first transparent electrode; 

an upper glass plate provided with a second transparent electrode, said upper glass plate being arranged 
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directly or indirectly on the lower surface of said transparent base plate; 

and a lower glass plate provided with a third transparent electrode, said lower glass plate being arranged 
on said upper glass plate with a liquid crystal therebetween; 

wherein said first transparent electrode and said second transparent electrode are combined to form an 
electrode for detecting electrostatic capacity for detecting a finger-touched position and said second 
transparent electrode and said third transparent electrode are combined to form a display electrode. 

2. A liquid crystal display device with a tablet according to claim 1, wherein the detecting operation by 
said electrode for detecting electrostatic capacity is performed within a dummy display period allocated 
after a display period of the liquid crystal display. 

3. A liquid crystal display device with a tablet according to claim 1, wherein said second transparent 
electrode functions as a segment electrode for the display electrode, said third transparent electrode 
functions as a common electrode for the display electrode, voltage application to said segment electrode 
and said common electrode is controlled by a liquid crystal display controller, a detection controlling 
circuit is arranged between said segment electrode and said liquid crystal display controller, and said 
segment electrode is switched to one of said display electrode and said electrode for detecting 
electrostatic capacity according to the number of basic pulses detected by said detection controlling 
circuit. 

4. A liquid crystal display device with a tablet according to claim 1, wherein turn-on and turn-off 
operations of each electrode line of said first transparent electrode are controlled according to the 
number of basic pulses detected by said detection controlling circuit. 
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S^WlSgL^ffiEict^oT^So ^OjlBjmSl b 
fcfc Jt 5 *t*l;Brc#> S i fc 6 £ . 

3SHMS3 btilTO^^^it-yf-O. 3 6mmT" 
3 2 0 *t0-b?"y. y b S „ jfBjmS 5 b tt^ffi 

ffM^^I^^BJ^S lbtR t Xfo !> ^\ b° y -f 0 . 3 
6 mint 2 4 0 *<7) 3 ^ ySffiffc l> . * 3t . ifB^mS 

ibfcasH«^3b(ivb'j^^t^§^ nm 
u . 3S'fl'^w 3 b t isnfl^i 5 b i, •? b >; ^ ^^mfM 

[0015] m4m\fflmmm^i-7*u>y?m?fo 
h» wm,z7F$&o\,z^ wmm\ btiiv/^ry^ 

-9-8 *qjBR$ tL. jSBHtt® 3 b Kti-fe ^ y b b" 5 >f a* 
9^'j#M$^i. ^BMffi5btd±3^yb'7^ 
^'l o^BSRSfLTV^s. ;OTtyb'7^fvs'i oiic 

giLTLCDnybn-7 1 1 izk^Xfflmtil* 
% IX . L C D a y b n-y 1 1 
ftO, ^xb^-yt/^yti-j' any r *xb 
PCj fcv^) 1 3tJ;D$iJ«§iil.. 4^, *xbP 
c l 3 fcfic p u i 4 ^'S^^fL, ;«cpui4(;t 

%&$ixfrmz<nmwmmt)t[x<z>. c 

PU 1 4{±l3^&«J^5ailIK (ROM, RAM, 
[0016] KffiMfflMl 2&V'v;W°b^-tf 8t 

tt^tti@£#i 5mwmti, mmv&ib cowiimm 

(fgl 8T y ^;bi, l tcf#MUcB#of?m§*o^) 
^«tffi-tS. ^^tH€ffi«y^/b^0S§l 6^Stii§ 
ft. SttA/D3WW l 7&gTr'y'^;HI^t 
LTCPUi4t;il^ti§ 0 y^/b^msgi 6fiifif^fi 
^^ffi±^s^ft. ^«fi^ (y^xm v ) 

i/s, A/Dnyy\'-^i 7ii7 6 
^tfTOEfcri^/MfcU CPU14TJR0fti.4m 

[0017] LCDt biifc^Eg 
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ta»u wmvmm>fo±& 
mmt&titb. mmmm3 b y hmmt 

ft, $kjffimiz&WZ J 3-X-&Zk%<?7l"y Vmcoffi. 

[0 0 18] 4-f , 1 lTIi, 1 7 

3 2 OfflOn-bvmc^f-^LP^lii 
U 1— 2 4 0#g^n-b7\7l/XfI^LPtTtL L 
1 1 ^^iOMW-i 0 ^ty^-i A 
1 0 SrlMLT 2 4 0 3 * y«|S 5 b £)1<£«JE£ 
EPiDLTa^LCDHSUj^^^do Sgt2 4 1- 
3 2 0SS«n- bV^Xff-^L P^^liraia, 3^ 
y^S 5 b A^EEpfln£fT$ri>1\ l c Dft^lzgH- 

[0019] n-hv\°^xfl-f-LP{i|££MtP@ 
US1 2Ki>i8£>*u l&il»«l 2T1in-b'.A7kx 

-f LP£U-24 0#StT1iLCD3yhn-7 1 1 
£> 0>flMi#fc: J: 0 -fe ^ y b b 9 >f A' 9 £$ij#p t T 
3 2 0*^-t^yb«ffi3btdi^ffi^EPJllL. 3 
^y«flS5bi:miiL-Ciiffi^LCD^<0ON, OF 

ybt®3b£ 1 6«®<7)ffl^<7)l^i:-rsmi-2 0 
i^b^b^U 1 #foJIifc«EE£ EP Strt§ . 

iffi 3 b ! - 3 b 2 0 1 =5rf . n- K^/t-Xfl-^ 2 4 1 

# @ ^ajMPUlK i 2 t# 7 y b § *i s t ffl 

•fe ^ y b b 9 >f 9 t,zM l> tu -fe ^ y b b 7 4 9 

T^O'y^^;WCP«l-4S@tfflWD 0 -D 3 
£ONfc:U S^5-80S@«D 4 -D 79 JOFF 
£■$"5 o Son- bvVbXff-^-2 4 2#BW«;^^lft 
ttfMffHllfrl 2T^^yb-rSi:, D 0 -D 3 ON, D 4 
-D 79 OFF^'tii^§3flT-lr^ybmS3b^Yfil; 
S 3 b J fcttJEE^EPflnS ti§ i: £lz , -fe $Oi y b b =y A 

-D 7 jONtL, D 0 — D 3 , D 8 — D 79 SrOFFt-fS 

Mfflifi^-fe ^ y b b ^ >f ^ 9 til t> ti h . 

[0 0 20] iJcfc, n-b7\7kX#5§-2 4 3#g<7)#7 
y b T\ -fe 7'X y b €S 3 b CD Y WIS 3 b 2 fc*EE# 
EPJnStlS . i 3 Cn- bVVbXff-^-2 4 4 — 3 2 
0 #S O^^y b t i "3 Y#mS 3 b 3 - 3 b 20 

mj±^EPJnsiii>o ^s-^Kiarcii, 

S3b<7)fSl-2 Op3b 1 -3b 20 ^A,^rS^ttlfflY 



[00 2 1 ] flfcfi\ Ifctfifflfflt @g& 12KCPU14C 
l i n-b^7L,xff^-2 1 l#Hc)ff "/i^Cfc CPU 
14HC7/b^7 0 y7-tf8O7^ >y^-SW 1 ~SW 3( )£flJ 

tBffl<OXtt«flg 1 bi fcttffiHIB 1 5 t „ 
^LT. n-b7^XfI^-2 4 2-2 8 0#gT"«. S 
Wj O N <Z>£ i r Y«M 3 b ! - 3 b 2 o t JliiCttffi^ 
EpjDSil. 8 1-3 2 0#ST(±, 

s w 2 *jo n t^jflii. tztuz xmrnm ib 2 tmiam^i 
5 1 mmt^ti. ymvM 3 b x - 3 b 2 0 ^bj^ses 

^ 3 -^SB^lTJIi^XllWflg lb!, 1 bj^'ON L, 

&x$m&a iz y$mm 3 b 1 - 3 b 2 0 (t^yM 

«mi-2 0S¥) ^S3^S„ &fcH27y-AT- 
ti. n- b7 N°;l-xfl^ LPf0i-240#@t W±i£ 
^ i 0 izmfiW LCD ^SiJ^S: . n- bV VVX 
2 4 1 - 2 8 0 # § T" S W 3 & O N § flT XWfflt 

ib 3 >mmmi5ttf®mzti, Yw«®3bi-3 

b 20 *»^E§^ Igfc, n-bVm-XfI-5§-2 8 1-3 2 

o#@T-s w 4 ^'on §fcc xw«® ib t t mttimz 1 

[00 22] 1CDX-AZ. mi 5 7U-AJt^<tS 
W 20 #ON$*VC, YWUffiSbi-Sbjo^^aES 
^l. ^T^Xfitt^l bi-1 bso^ac^jftT-tS. 

flp-fe, ffii-i 5 7y-A^r B l^ii^LCD^tji 

«Slb lf lb 80 **lHI^E$*i.4i:*t. 1-20 
ffi^YWi^SSb!, 3b2 O ^'3O0^$tll>^fct; 

[ 0 0 2 3 ] * LT, m 1 8^7 y-A 1 tmMtl 

t . wmmx- lcdm7x«3 mn&m btx, 
xmmm t rmmm t l , ywmm 3 b t ep 

Jw3)fiX:«JEE^X«|«flg 1 b fcgiE^T , -e tD€J±fI£$> 
K[Hff# 1 5 ^ftftl-rs „ CPU14T11 

BSEfb* 1 ^ 7 a 1 1 8 omm^wmh . 

[0 0 24] 5rfc, LCDI1 Ay^5>f bS, 

m, emu. &fLi>miTte%\\ 

[00 2 5] 

[^Bjj^a*] £±mwuz£5iz^ *%ffl<nmmi 
iztmztitz?7']/v hmm&m*mmiz£ta$. m 
1 commmmtimf t> titzmmmm b,m2 emmm 
•mmti. mimmsu^Tmizmmmm^immm 
i,zmmtifz±>i7XMb , m3<7>mmfeimiirt> 

ti, mm±%7XMlzm&$:jtLzm^fLfzT%7X 

mbzmMi. mimi<vMmmmbmm2<7)mmm 
mbcom^hmzx*]. m^mmm^m^^tz^ 
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mmmm t mam 3 ^mmmm t mm^hmz x o . 
>^ > /j> ^> i . *m\mm 2 (cjetu $ 

[02 ] 0 1 <7)?~?U >y b##?g B B H H^M<7)^«*J 
0T"fcS o 

[04 ] ^HHtfeitSffisfBll^g^Mffll^^ffilSSr 
[01] 

[mi] 



[05 ] r 1 mm t mm^-t?4 5 > -r+x-y 

1 7 /l-a 

ia mwmtt 

ib, 3b, 5b 3§bm« 

2 «MSK 

2a, 6a fiBER? 4 

3 LCD±*'7Xt 
3a, 5a #5XR 

4 Mb h b 

5 LCDH5X« 

7 nyfn-;i/PCB 

8 -?)irf--ru?y- 

9 WyfF7^fA' 

10 3t>F5^N 

11 LCD3>fD-7 
12 

14 CPU 

15 mam 

[02] 

»2] 



LCDTJf5Xtfi 



3?" 



=- — x 
Z>\,6a 



hvhp-ji/Pcb 



(7) 



^¥8-2 9 7 2 6 7 




(72) HS&i #_t jftfe (72) itH 

(72) #g 

JlC£«B*fflKtf^*«HTl#7^ 7)17° 



